Mechanism of retinoic acid induced attenuation of PTH action in UMR 106-01 cells.
Studies from our laboratory in osteoblast-like cells have shown that the increase in EGF receptor expression in response to PTH was cyclic AMP mediated and was blocked by treatment with retinoic acid (RA). The present studies investigate the mechanism for this effect of RA on PTH actions. UMR 106-01 cells were exposed to RA and were tested for cAMP response to PTH as well as for (125)I PTH binding. cAMP production in response to PTH was markedly decreased by RA (25.1 +/- 1.6% of control) whereas there was only a slight decrease in PTH binding in response to RA. For the study of adenylate cyclase activity, membranes were isolated from intact cells that had been exposed to RA. Treatment with RA decreased PTH-stimulated adenylate cyclase activity; however, forskolin-stimulated enzyme activity was unchanged. Treatment of intact cells with pertussis toxin, to inactivate Gi, did not alter the inhibitory effect of RA on PTH-stimulated adenylate cyclase activity. Addition of GppNHp, a non-hydrolyzable analogue of GTP, completely restored the response to PTH in the membranes. Therefore, we examined the activity of IMP dehydrogenase, the rate-limiting enzyme for GTP biosynthesis, and GMP reductase which counteracts the effect of the synthetic enzyme. Treatment with RA for 48 hours increased GMP reductase activity by 240.9 +/- 24.2% and decreased IMP dehydrogenase activity to 67.5 +/- 8.8% of control values. These data indicate that RA impairs the response to PTH in intact cells. This blunted response was preserved in membrane preparations but was corrected by GTP. The RA-induced alterations of enzymes involved in the GTP biosynthetic pathway in a direction that favors a decrease in GTP biosynthesis provide an explanation for the inhibitory effect of RA on PTH actions.